The effects of hyaluronidase on coronary blood flow following coronary artery occlusion in the dog.
In an attempt to determine the mechanism by which hyaluronidase reduces myocardial injury following coronary artery occlusion, myocardial blood flow was studied in 20 open-chest dogs with occlusion of the left anterior descending coronary artery. Ten dogs served as controls, and 10 received hyaluronidase (500 NF units/kg) intravenously 20 minutes after occlusion. At 15 minutes and at 6 hours after occlusion, regional myocardial blood flow in the epicardial and endocardial halves of both ischemic and nonischemic zones were determined with radiolabeled microspheres. Mean arterial pressure, heart rate, and cardiac output were similar in the untreated and treated dogs through the 6 hours of the experiment. Moreover, regional blood flow to nonischemic myocardium (areas without epicardial S-T segment elevation 15 minutes after occlusion) was similar in the two groups 15 minutes and 6 hours after occlusion. Fifteen minutes after occlusion, the flow to the ischemic myocardium subjacent to sites with S-T segment elevation exceeding 2 mV) in the untreated group was: transmural, 28.1 +/- 2.2 (mean +/- SE) ml/min per 100 g; endocardial, 20.7 +/- 1.8; and epicardial, 38.5 +/- 3.1. The endocardial-epicardial flow ratio was 0.56 +/- 0.04. Six hours after occlusion, the untreated group demonstrated a further decrease in blood flow to the ischemic myocardium: transmural, 15.2 +/- 1.4 ml/min per 100 g; endocardial, 6.8 +/- 1.1; and epicardial, 24.3 +/- 1.9. The endocardial-epicardial flow ratio fell to 0.28 +/- 0.04. In contrast, the hyaluronidase-treated dogs showed no further reduction in blood flow to ischemic myocardium 6 hours after occlusion: transmural, 30.3 +/- 3.1 ml/min per 100 g; endocardial, 21.3 +/- 2.5; and epicardial, 38.8 +/- 3.8. These regional myocardial flows were significantly higher than those of the untreated dogs 6 hours after occlusion. Thus, salvage of damaged myocardium by hyaluronidase might be explained by its beneficial effect on collateral blood flow to the ischemic tissue, though this effect on collateral flow could be the consequence rather than the cause of this salvage.